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(54) POSITIVE ACTIVE MATERIAL AND NICKEL ZINC CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nickel 
zinc cell having excellent heavy-load 
characteristics. 

SOLUTION: The cell is a nickel zinc cell 1 having 
a positive electrode containing a-type nickel 
oxyhydroxide and a negative electrode 
containing zinc, and an inside-out structure 
which is the same structure as an alkali 
manganese cell. The shape of a-type nickel 
oxyhydroxide is substantially spherical, and the 
average particle diameter thereof is within a 
range of 1 9-40 i m. The bulk density of the a- 
type nickel oxyhydroxide falls within a range of 
1 .6-2.2 g/cm3, and the tap density is within a 
range of 2.2-2.7 g/cm3. The specific surface 
area of the a-type nickel oxyhydroxide as 
measured by the BET method is within a range of 3-50 cm2/g. The positive 
electrode contains graphite in a proportion of 4-8% by weight based on the total 
weight of the positive electrode. 




4 



m&mmft up) (12) & ffl # 4k ^ (a) aimmmm^m^ 

#^2002-8650 
(P2002-8650A) 
(43)&RB W-filWp inn 5(2002.1.11) 



(5i) intci. 7 os«j«a# fi ?--n-r(##) 

H 0 1 M 4/52 H 0 1 M 4/52 5 H 0 2 4 

4/06 4/06 D 5 H 0 2 8 

U 5H0 5 0 

4/62 4/62 C 

6/08 6/08 A 

£E£1}# *8»3R ttf*JB©»9 OL (£ 11 H) S*lH(CiK< 



(21){HH#^ 


4SK2001 -60394( P2001 -60394) 


(71)tHIHA 


000002185 










(22)fflHB 


¥j*13*F3)i 5 B (2001. 3. 5) 




^m&)mit&n\ 6 tb 7 #35^ 










(31)«5fe|fcfe3B#^ 


#g2000-121339 (P2000- 121339) 




^ISfiiHK4taJil6TB7«35^ yr: 


(32)«5fcB 


¥f£l2^ 4 E 21 B (2000. 4. 21) 






(33)«jfe«*3SB 


B* (JP) 


a2mwm 


iC« #i 








3WtSffi;ilK:|t!&;i|6TB7«35# y- 














(74)tt3?A 


100080883 








#s± on ^« 











(54) KgWO^flO IE«g*Kfe*«-y^r;V3E««» 



(57) 

[RH] #389114, »A«f«H4^*n*:=!/^K« 
*3&i53<D«?is,t4, ^-^S^v^SHfc; 

9, sp*Srtft8dS 1 9 — 4 0 /x mCO^Htcfo^o ^ 

2. 2g/cm 3 COffifflKfct), 2. 2- 

2. 7g/cm 3 O^Htdfo^o 

*S&fb=2/4r/K^BETfejCj:«Jt*Batt3'-5 0 c 




■5ftfl£M 



-1- 



1 

3 ] ^—frnttisfrmk- y Sr^<Ds<;W 

ttftttl. 6 — 2. 2g/cm 3 <Dffi[Slc£>»9, 

2. 7 g/cm 3 c^jSHtwfc^r ££#®iri-£fit#gf 
l * fc tt 2 IEtt^^1iif§fe«o 

[If*3l4] ^<-^lt^ ^*IMt = ^ BET 

mz£z>\tmmmte3<^5 om 2 /g<o«sH^*>«r t 

7 ] fiMttisfrfflk- y *rw<j\s? 
ttftttl. 6 — 2. 2g/cm 3 (AjEHKfcfl , * 
a*^^*Hft=2X^O^y^««tt2. 2-2. 7 

tt 6 E«g<75= y ^r^S«S«ffi 0 

8 ] ^ a*"* y ^^CO BET 

*: fl»« fc + « W** 5 * fc tt 6 E« = y /HEtttt 
4 - 8 tf 1 1 1 1 5 »*S 5 , 6. *fc 

[0 0 0 1 ] 

[0 0 0 2] 



(2) ^Bfl 2002-8650 

2 

[0003] r<o»*Srj«ifci-«fto>t»-c*t>»xur 

[0 0 0 4] r 5 L/c/J^ffifflKT^tffi^^^, 
ITU *T*0<O*«ft»*r»< o z.<Dfr#>, ±a!L 

[0 0 0 5] roiiftMtlttWIiLt, 

0- 2 1 4 6 2 l#^#Rftt*(CjoV>T, §Bftl^>* 
[0 0 0 6] 

50 [0007] ^:t«p^it y -^v^^m^ct 



-2- 



3 

^S!**->*|Mk=y^ (13-NiOOH) Srffi 
[0 0 0 8] 

[0009] ±7&(DjEmf£Vonn, ^—^m^r^r^m. 

[0 0 10] ±a<OjE«SftKtt. vTklfc 
fc=.y4r/W</U#&8Hfi 1 . 6 — 2. 2g/cm 3 O 

2. 2-2. 7 g/cm 3 C0^ffl^fe5 o 

[ooi i] ±&<DiEmfeVom*. '<—?m**z<'7km 

ftn ^ ^r/W B E TSC J: ^it$®i^ 3 - 5 0 m 2 / 

[0 0 12] *»Wo=r/^ffitt«ttli, lESf^feS 

[0 0 13] ±ifc(7>=5/>{r/Pffi«B«?fe«i, -<-^S^-^r 

[00 14] ±51i<7)^3/>$r/lxffii&®?fe^> ^^^"^r 
v'jJcBHfc— s'-Jr/^^yW^ftSjftS 1 . 6 — 2. 2g/c 

;l»<D? yy®m&2. 2-2. 7 g/c m 3 (D^m^fr 

[0 0 15] ±^<0=s/^ffi«&«Jfi{4, *<—*m** 
i/Tkmt- V *r>W B E T ± * JfcXffijBW* 3-50 

[0 0 16] ±S!tf>~ ^ jEffitf*. jEffi 

[0 0 17] *»W^3E«HSH*KisJ:r5=y^/^K»« 

< 45. 
[0 0 18] 



(3) &m 2002-8650 

ft*»ltt, «?fti&2i:, jEHffl33fc, -fe^u— *4 
^ A*fr*j5i:, #tPSP«-6i:, !7 7 i:, A 

[0 0 19] Sft&te2l4, 0fl XL tittle 3/ ^feot 

RM^S!tfc]Effi^U5/h3a, 3 b, 3c^l« 
[0 0 2 0] ir^°U— *4f4, ^^Rff^c^LT^oD, 

[0 0 2 1] -t LT, jE«8S3 AC£*g5*S3&H£ 

*i/CV\S. StPSBWett^^^^y^W^fe*?), 3EK 
»PSfBW 6485 <£ 5 tc!7 7 i:A1£SS^|g8 <h 

«-Jtfe*tfc»P«*t6©Hii?L»c:tt, Ji*3&»fomH«o 

[0 0 2 2] ~*UCj;«9 N ^H^iflSte, ^®*^«8 

T*5 9, *»te2<OT«B^jE«*-7-dSffi«L-Cl^ 0 C 

[0 0 2 3] iEffi :NiOOH + H 2 O+e" — >N i 
(OH) 2 +OH" 
Eo =0. 4 9V 

: Zn + 20H" -»ZnO + H2 0+2e" 
^0 Eo = - 1 . 2 5V 

±fcffc : 2NiOOH+Zn+H2 0^2Ni (OH) 
2 +Z nO 

I^jgl^ : Eo = 1. 7 4V 
[0 0 2 4] z<D£?ic^ »tSJ£l:J:oT, ^^v-tK 

[0025] E«S*K"Cfc 5 Th^f i/7K^{b^ 3/ ^/w 

50 fc#4H«p^**"ea>So ttisfrmt-vtr/i'iaz 



-3- 



5 

**->*lMfe:=- s/^/i^^-cfc 

^S!** v^SHb- y 4r^*Sfl6ffl $ fix # fc. 
[0 0 2 6] ^^->7K^fb-^^/K^§£S5cm, *3±t>* 

- , CO3 2 ' k^iti'drl/fr^ l»rtt^fl?Ltgr 

ji, M^tfTkiMby? 1 *^ *»fb^hy^^. 

ft) «-±9**^*iS{b=y4r^t-&fiK^Si:, ^<£>i& 
-tote*. tt*J:niattt«)'>4v\ 

2Ni (OH) 2 +C10" -»2NiOOH + Cl - + 
H2 O 

[0 0 2 8] r<7)B3\ mm*<DpH{C£ 9 , aferici"5* 

: 4 . 6 8 g / c m 3 ) ^ *tl£ *) 
3. 7 9 g/cm 3 ) dS*fifci-* 0 *«WJd«S = y-ir 
E«e*KT?fcS3*-^r^*K{b=y^/^tt. ±IE{b^lft 

[0029] m&mPrht£Z>fcmt~v>r 

*»{b^s/^tt#3W*"C, (Tap) Ml. 

4-1. 8 (g/cm 3 ) s *</V9 (Bu 1 k) 

1. 0-1. 4 (g/cm 3 ) 4^|:»L, ±iiE<7)^S; 

S7K^b^^^/i-^P?imetc0fi^^iii§^x*fe 

19, (Tap) M2. 0 — 2. 5 (g/c 

m 3 ) , s</U9 (Bu 1 k) $$1. 4-1. 8 (g/ 

cm 3 ) iiflira^tt^iisttft-efcSo 



(4) 4$Hf) 2002-8650 

5 

[0 0 3 0] ft*5, 9 y-7 (T a p) m&h'^f (B 

u i k) as ( ra>$$B£j ttv^) offlJifcfrffiteo 

»ca»*T**U, :^)^fi^A (g) % 
B (cm 3 ) , S»S:«f*,±«fT*»(OJiES:«L*iffc2 
0 0lUSg< ^ottTc (^y^) iO^aSrC (cm 
3 ) ^t5^£JlT^tfi$ti^ 

(Bulk) **=A/B (g/cm 3 ) 
^ jy^ (Tap) ««=A/C (g/cm 3 ) 

yo [0031] ^Mm<omm<DiEmtsmwxh^s <<—9 

m^-^^mt^y^^(D9 (Tap) 

* (Bulk) ««ttofo«lrti:fcs: t^H* L 
V\> i-ftfc>*>. *S?;t3rv'zk®Hb— y^r^<D9 yZf 
(Tap) 4EfiEJ*2. 2 — 2. 7 g/cm 3 tf>®Bl^& 

^^/^^ (Bu 1 k) SSlil. 6 — 2. 2g/cm 

[0 0 3 2] 9 y7&&&£Tf'</V9i&SLti*^tlb<r>K> 

- jxbwgEfflcoiKffiJ: 9 t>*# fc^— 9m* 

[0 0 3 3] H2lt *jlllfio»*^d^»S*#tto-< 
— ^S!^^*iMb=y^ (A) ^3Ko^«*tco 

^-^s^-^'>*Sft-y^ (b) sr»-rH-e*>s. 

::t\ @2 A*3j;Tjqil2 Blc*5i^T\ -tix-?r*ixJia« 

30 ^n^fcu, *^-t^tLTS«±so^xo3ia 

[0 0 3 4] 0 2A^?>b^J:5i:, ***tf>«»;i 

[0 0 3 5] ^tL^^J-LT, @2B^f)^J:3i:, 
tt*©^— ^SH*^*>*ik<b=2y4r/W4, #««r*fo 

is v ^ t <d t£ t*m * Xh Z> o 

[0 0 3 6] 12 3 It, *HtfiO^«Kc^*5^<— ^S^" 

v-7jc^b^ ^ 1 9 - 4 0 M mCO$BH 

50 \,^\ 40^m±n*l</j:5i, iilil^il^: 



-4- 



(5) 



2002-8650 



7 

1 9-2 5 /imOdlrtl:*^ 

[0 0 3 8] ±W,<D^mc£'z>X'<-?m**i/*mk 

-CfcSt, (Ta p) ^/V^ (Bu 1 

k) **o*v^*S/*IMk=:y^*s#6Jx, 

[0 0 3 9] ^^v-TkKHb— 

SrirsMKLl*. BETftlI«J:Slt«B^3m V 

S^4:*SHMIt*«^e>'C*>5o BETfti:J;5 

lt«SP5 0m 2 / 0 -<-^M^ 

* v-*SHb~ s> if fcffittWfc S 20 

[0 0 4 0] jE^c7)<b 5— o^Pp^jg^JC 

[0041] mi&fe v *^*a^4fia%j: 9 v>&^ so 
**v7KgHb~ * ^<0***a*#'> u 



<5 



[0 0 4 2] ?i*3, ±il5^«MO*lfe^JKffiT*J±, — * 

fc 5 - * y * o v^tt), *^ m &mm -c # 
r<7>n«[*«»«c:K«Six*fc*1-etttt<. rots 

[0 0 4 3] 

[0 0 4 4] (E«j&»K^B8-f if, 

tfc, ^y^**: 2. 5g/cm 3 , ^U^SiS: 2. 
0g/cm 3 , : 20/im, : 5-7 

Oju m) *3j;^^^S^-^iX*^b-^^ 
tt»tfc, 1. 8g/cm 3 % 

1. 6g/cmM h ii#*IMk=y^Hr^*»ft 
LTWfeiXfc^-^ai^^Tkit^b-y^ 

*3>:/*«: 1. 8g/cm 3 . /Vl/^** : 
1 . 4 g / c m 3 ) t, m§£i (¥#Jfttf£ : 6 n m, 

: 1-2 5 £Jc# 0 . 3 fifi%WT<7^*&g^ 

^> TklMfctfy (4 011%) t 

[0 0 4 5] 
[«1] 



No. 


i i a s 




IE S # » 












(%) 


c%) 


1 




8 5 


8 


7 1 


i a 5 


2 




8 5 


8 


7 


l a o 


3 




8 5 


8 


7 


9. 3 


4 




8 5 


8 


7 f 


9. 3 



-5- 



9 

[0 0 4 7] «lfc:*3^-CI4, iEffiffl5Sr#f^i" 

5 (fl%) *3±V. =5/4r^ffi»«»l 

*Sfc«9 0jE«*«lO*** (g) Ir^LT^^ * 

-=y4r^s»«a (i) j k-ra) , f-^^3^iS5 

-^5/^r/Uffi«Btt?fe (2) j -c*>5. *>fr^ 

[0 0 4 8] -t Ut, AU±OJ: 5^UTfP»$*tfc1>-^ 
^/H— ^^^ p /U4<D®?fetCOV>T, JfcllKK, 

f4, 1 5 0 0 mW(7)tt*t + l^lE^ 1 . OVtC&S 

(«Sre=*tta\ *^m*4*<£ffl (|gn p n£ : 
CAMEDIA C-2 0 0 0 ZOOM, 

::-e, mm*9tiz#tt z>&m$kw&, m±muB^r- 

K^77r^OFF, S^^ONtU SI (2 

o° c) -ei5>*3*^*»Lfc c 

[0 0 4 9] ^i^^A^OflS&^o^T 

fc, fy^n ~^>7 p ^4<o«f6(cov^TO, 

[0 0 5 0] 
[3*2] 



No. 


(mWh) 


1 


4 9 0 


2 


12 75 


3 


8 8 0 


| 4 


8 9 0 



[0 0 5 1 ] *2*3j:tfH4 J: 0JE«^**^*ifcfk=. 
5 />$r/USr^o/c-^V^ , /U2<Dj3- — y ^ ffi ft « * 
(l) , ty^307-^y^Hfi«fji, joJzVU- 



(6) 4$H3 2002-8650 

10 

y^4(OJ-=j/^/Hfit» (2) 14, f-v^/n 

t^/Hinf>'^2, ^>-y/i-3:ioJ:u^ 

[0 0 5 2] fy^2i, t>^3*3J:i;ty^;i/ 
70 tt^LTV^o ~nf4 x figfflLfc^^rv'7K^t;^5/^ 

^^^4^:91), «ftl*SfcO^)jEai-fr»Joa 

[0 0 5 3] ofC, 5E«S*K(Dlt*ffi||JC0V^T# 

TJ*Sffi8WS 1 — 6 0 m 2 /g (BETS) C0®H"Ca 

fb^jy^/ui, mist. *«Mk*y (4 OS 

4%) Sr«#Jfe8 5:8: 7^f+^LtjE 

fc. Sfc, *««*ltffc=2y4r^4r{b**^bLT»fen 

5^v^^^^^b-^^/wci8^rJt^ffiS^3 

-50m 2 /g (BE TS) ©Kl-CS^rSiSt^* 

30 y^2 1-ty//l/2 4i:U: fl Sfc, ii#*IMb= 
s/ £®fi?®Hb L -n# b *l 5 * sw- * ^*IMb=- 

^^r/H^*3V^TJt*SaJ& s 3~5 0m 2 /g (BET 
St LT/Bl^a*f41^:7VW4 tP]«tCLT*H^ 
8 £ Lfc e 

[0 0 5 4] «±<QJ; 5 t-Ur^^tX/cf-V^5~ 
KSatit 2 0t(7)#I^fl 5 0 0mW^l^ 
ott:«»f^>l«2 0 , Co#H* E t I "C2iiB]aiaUfct>O 

^^ov^T^TV^, te*i4tmfi«s|j!« 2 oto#i^>fT2 

iilB«iiLfcO*>*fe^6 0 < Cco»HSt + -C2 0 BHQfiS: 

[0 0 5 5] ty^5~t>7 P /V2 8C0m?lil^COl^T 
3 jo <fc Via 6-8 ClT^ih, 

[0 0 5 6] 
[^3] 



-6- 



11 



(7) 



2002-8650 



12 



No. 






J 2W 














60*020 BfiMm 








l 


680 


450 








2 


900 


550 








3 


1150 


625 










1160 


i 635 | 








5 


1200 


640 


•*>^;no 






10 


1230 


640 








15 


1250 


659 








20 


1265 


660 




25 


12T5 


| 660 


U">^14 






30 


1280 


685 


If > ^1/15 






35 


1280 


665 








40 


1275 


660 








45 


1270 ; 


655 








50 


1270 


650 








55 


1265 


500 








60 


1265 


300 








3 


790 


650 








15 


850 


630 




35 


880 


615 


If >^>l/24 






50 


890 


595 








3 


1155 


400 








15 


1255 


380 






35 


12B0 


300 


U">Xrt/28 






50 


1275 


280 



[0 0 5 7] *3*5j£t/El 6 ~ 8 «t >9 . EWcffc^iMt 

A-5 — 2 0^*3V^T, BETjfcK < fc5Jfc«®8fj&S3^5 
Om 2 /g<Ds<— *ffl;f*V*IMb=y^i'&fflv*fcif 

^feU^;//^ 5~1fV^2 8(C*5V^T^, 
[0 0 5 8] £*±<D»**»e>, 



[0 0 5 9] (»»<o^#*»cBBi-6%*) 

^'Sffll^f->'^ B /l-2 g—U-^^/US 7 t L/c 0 
[0 0 6 0] 
K4] 



-7- 



(8) 3&m 2002-8650 



13 


14 


No. 




m a 
























29 


9 1 


2 


7 


i a o 


30 


9 0 


3 


7 


i ao 


31 


8 9 


4 


7 


l ao 


32 


8 8 


5 


7 


lac 


33 


8 7 




7 
f 


1 A ft 

1UU 




8 6 


7 


7 


lao 


35 


8 5 


8 


7 


i ao 


36 


8 4 


9 


7 


lao 


37 


8 3 


10 


7 


10.0 



[0 0 6 1] -t LT, ^8Lfct^/U2 9— t^^/V 

[0 0 6 2] 
[*5] 



No. 


(mWh) 


29 


5 0 0 


30 


8 7 5 


31 


12 50 


32 


13 0 0 


33 


13 2 5 


34 


13 00 


( 35 


12 7 5 


36 


112 5 


37 


10 0 0 



[0 0 6 3] ^5*dJ:I>'[19 ± 9, EttfrfflipU:***!, 
[0 0 6 4] m^COZi^b. jEffi^»J*^^*tL5 



[0 0 6 5] W±<E>r ^^^>, *3£^CDffiftlJ;i, 
[0 0 6 6] 

[mi] ^mm(DMm\^^mm<D~mf^w^^mw^ 
[ii2] **ifc<D«i8«c*^*si»*tto^— ^a^*^ 

fcmt-ytr^ (A) t^^ifc^o^-^;^ 
^*»fb=2/^^ (B) «r«i12T?*>5o 
[El 3 I ***6<o»lft^*>^5^— ^ffl**v*i)t{k= 

[04] lH'TVn -fy^4(Otffii:ov^T, l 5 
OOmWroi^l. 0V*"Ctkfl|Lfcl*O. tt«tt|ft 

[HI 5] i^^7 P /H~^V^ > /U4(^ffi:*{Co^T, t^v 5 

50 9*ttofc*agK*oKifcje*s:«-t'ia-t»fc 



-8- 



(9) 



12002-8650 



15 

[El 7] if>^2 1 — i^>^2 4 Oitftii^oi^-r, 



16 



1 ■■••-^yUSg&miTil, 2 3----JE1S 

«\ 7 - !7;/v^-, 8 ••••AJIffi^R. 9 
t 0 ^ 



[Hi] 



1 ivnuii 



8 A' 

.Z 



3a- 




I 





I 




I 



7 77>t~ 



i-ttnm 
.2 Bftffi 



s5ftldiH 



8 





[03] 


20 




IB 




✓ 


10 






14 




/■V»»&*IVF<*) 


12 




/ 'l 


10 




/-I \. 

/ 1 I 


8 




/ / V— «8<X) 


0 




/ 7 T 


4 




-/-y \ 

/ / \ 


2 




r-y- V- 

/ \ 


i 







1 o 

m*a Cm) 



[[135] 



160 
140 


1 


4S* 


C 


120 






§ 100 






Oil* ioo«t 














£ 60 

S 60 








40 
20 









1 2 



7 
A- 
3 



4 



1 0 



1 1 oo 
so 

80 

70 H 

60 fr. 

so z 

20 
lO 

o 
o 




-9- 



4*BB 2002-8650 



3$ 




[09] 



1B0O 




O 1 1 1 1 I 1 1 J 1 I I L I 

□ 2 4 6 B 10 12 



-10- 



(11) 



2002-8650 



(51) Int. CI. 7 

HO 1M 10/30 



F I 

HO 1M 10/30 



ffiAJft^itss^wp^ffly n 2#iffi y: 
«»*seaw**pr«i y p 2 y ; 



F^-A(#%) 5H024 AA01 AA14 CC02 DD14 EE03 
GG01 HH01 HH08 HH13 

5H028 AA01 CC17 EE01 EE05 FF09 
HH01 HH03 HH05 

5H050 AA02 BA04 BA11 CA03 CB13 
DA10 DA14 EA09 FA07 FA17 
HA01 HA05 HA07 HA08 



-11- 



